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SYNOPSIS 
The capture on November 19, 1970, of a juveni1e fema1e of the 
Basking Shark Cetorhinus maximus (Gunnerus, 1765), 438 cm 10ng, is the 
first record of this species in the Brazi1ian At1antic, at about 
24°00' to 24°10' Lat. S, and 45°35' to 45°15' Long. W. The teeth are 
most1y in three, sometimes two or four, functiona1 series. Vertebral 
numbers and characteristics: Precauda1 - 53; Caudal - 56; Total - 109; 
Monospondy10us - 37; A-va1ues - 167; B-va1ues - 82 (sensu Springer & 
Garrick, 1964). The gi11 rakers are we11 deve10ped and bri11iant 
b 1ack. 
INTRODUCTION 
On May 3, 1971 I received a frozen shark for study from the CONFRIO -
Companhia Nacional de Frigoríficos, são Sebastião, SP. The specimen had been 
eviscerated and part1y damaged. According to the accompanying information of 
the fishing company the shark had been caught on November 19, 1970, by the 
shrimp-traw1er "CONFRIO IV" whi1e fishing with a traw1-net, near the A1catrazes 
Is1and (about 24°00' to 24°10' Lat. S; 45°35' to 45°45' Long. W) at ca. 35 to 
50 m depth. Tab1e I shows the temperatures recorded for this area. The shark 
was taken out of the traw1 without any resistance. 
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TABLE I - Temperature data from the region near A1catrazes Is1and 
Date Ship 
11/10/70 Emflia 
11/11/70 
12/04/70 Prof.W.Besnard 
12/05/70 
Station 
(n9) 
4 
5* 
6* 
7 
8 
9 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277* 
Position 
24 0 18'S 
46 0 15'W 
23 0 34'S 
144057'W 
23 0 54'S 
44°54 'w 
24°38'S 
44 0 48'W 
25 003'S 
44°45'W 
* : Stations nearer A1catrazes Is1and. 
Temperature (oC) 
Surface Bottom 
20.65 15.39 ( 25 m) 
21. 17 14.95 ( 35m) 
21. 21 14.86 ( 47 m) 
21.40 15.84 ( 38m) 
21.10 16.24 ( 37m) 
21. 36 17.90 ( 27 m) 
22. O 8 20.55 ( 35 m) 
23.09 16.70 ( 60 m) 
23.49 15.60 ( 85 m) 
22.82 15.70 (130 m) 
23.12 14.88 (235 m) 
22.51 12.40 (120 In) 
23.11 15.51 ( 75 m) 
23.00 17.97 ( 60 m) 
23.45 21.49 ( 35 m) 
Note: Data kind1y supp1ied by Dr. Luiz Bruner de Miranda and Motonaga Iwai, 
respective1y from the Divisions of Physica1 Oceanography and Bio10gi-
cal Oceanography, Instituto Oceanografico. 
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DESCRIPTION 
The specimen, a juveni1e fema1e 438 em in total 1ength (sensu Sadowsky, 
1968) , can be defined as a Basking Shark Cetorhinus maximus (Gunnerus, 1765), 
because of its very 1arge gi11 slits,beginning at dorsal surface and extending 
near1y to mid1ine of throat, provided with long brist1y rakers arranged to 
form comb1ike sieves on the arches, its minute and numerous teeth, and its 
peculiar tip to the snout. The long, horny and f1exib1e rakers (strainers -
Garman, 1913, p. 40), important components of the feeding mechanism of Basking 
Sharks, were fu11y deve1oped. 
Their 1engths were 52 to 65 mm in the mi dd1e of the branchia1 arch, and at 
1east 16 mm on the extremities. I counted 1 7-1 9 rakers on 10 mm 1ength of an 
arch. Their co1our was bri1liant b1ack (Fig. 1). 
FIG. 1 - Branchia1 bar of Basking Shark. Upper side: gi11 rakers 
(organ of feeding); Lower side: primary 1ame11ae (organ 
of respiration). (Termino1ogy after Gans & Persons, 1964, 
p. 31). Photo: Rolando Carneiro. 
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The subconica1 teeth are smooth- edged and curved. They are sma11, genera1-
1y 2.5 to 3.8 mm high, and distributed in three, sometimes two or four, 
functiona1 series. One supp1ementary series is formed of much sma11er teeth, 
about 1 mm high. Towards the end of the jaw the numbers decrease to two series 
of teeth, on1y 2.0-1.5 mm high. In the 10wer jaw there is a parasymphysa1 space 
20 mm wide without teetb. As severa1 teeth had been removed after capture, the 
dental formula can on1y be given approximate1y, and is: Upper jaw - 100-11 m 
13-116; Lower jaw - 117-124. 
The counts of vertebrae and measurements 
from the c1eaned ske1eton of the shark. 
of their dimensions were taken 
Tab1e 11 compares the few and incomp1ete data on the characters 
vertebral co1umn of the Basking Sharks with these measured here. 
TABLE II 
Vertebrae 
Author Date 
P. C. T. M. 
1. Paves i 1874 Mediterranean - - 100 -
2. Pavesi 1878 Mediterranean 53 32 85 -
3. Siccardi 1960 Argentina 51 56 107 -
4. Springer & Garrick 1964 Bri t. Co1umbi a 50 60 110 -
5. Springer & Garrick 1964 California - - 110 -
A 
-
-
-
-
-
6. Sadowsky 1971 Brazi l,. 53 56 109 37 167 
of the 
B 
-
-
-
-
-
82 
Definition of the terms and measurements used in the sense of Springer & 
Garrick (1964, p. 75-79): 
Vertebral characters: 
P. 
C. 
T. 
M. 
- precaudal vertebrae; 
- caudal vertebrae; 
- total of vertebrae; 
- monospondy10us vertebrae; 
A-values - 1ength of penu1timate monospondylous centrum 
divided by length of 1st diplospondylous 
centrum, mu1tip1ied by 100; 
B-va1ues - 1ength of penu1timate monospondy10us centrum 
divided by its width, multip1ied by 100. 
The vertebrae of the Basking Shark are of a modified asterospondylic type 
after White (1937, pl. 39, E). 
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The measurements were taken immediate1y after the dissection of the shark; 
this is important to state, as after 30 days of drying in the open air the 
ske1eton had suffered a strong shrinkage and the 1ength of each vertebra 
diminished by an average of 3-4 mm. The vertebral co1umn was very poor1y 
ca1cified; the intervertebra1 1igaments were 3 to 17 mm in width. The 1argest 
spaces were found between the trunk vertebrae 13 to 25. 
DISCUSSION 
Basking Sharks are usua11y considered to be10ng to a sing1e species 
(Garman, 1913, and many others), but possib1y more than one species exists, as 
the specific re1ationship between the Pacific, South At1antic and North 
At1antic forms of this shark is not c1ear. A defini tive decision must be based 
upon the criticaI comparison of sp e cimens from the different geographica1 
areas (Bige10w & Schroeder, 1948, p. 147). 
In her pub1ication Siccardi (1960) distinguished four subspecies (p. 84) 
or species (p. 95): Cetorhinus maximus (Gunnerus) from the North At1antic, 
C. rostratus (Macri) from the Mediterranean, ~ maaaoyi Barrat, from Austra1ia, 
and C. normaniSiccardi, from the Southwestern At1antic. 
As her suggestion has not as yet been considered in the newer ichthyo10gi-
cal pub1ications (Garrick & Schu1tz, 1963; Stead, 1963; Smith, 1965; Kate 
et aI., 1968; B1ache et aI., 1970; Lineaweaver & Backus, 1970; Maximov, 1970; 
Budker, 1971; Parin, 1971; Co11ignon & A10nc1e, 1972), and as the specific 
characters of the specimen examined here do not correspond e x c1usive1y to one 
of Siccardi's proposed species, I consider it as be10nging to Ce t o r hinu s 
maximus. 
The distribution of the Basking Sharks is antitropica1 and bipo1ar 
(Bige10w & Schroeder, 1953, p. 36; Berg, 1953, p. 24), limited to the temperate 
waters of the northern and southern hemispheres in the areas enc10sed between 
the average year1y isotherms 6 and 20 0 C (Siccardi, 1960, p. 1) or O to 20 0 C 
(Enge1hardt, 1913, p. 37). 
However, two cases of capture of Basking Sharks were reported from the 
coast of Senegal, near Dakar, about 14 0 N, which corresponds to the inter-
tropical zone of the Eastern At1antic. These two animaIs were juveni1es of 425 
and 337 cm 1ength (Cadenat, 1950, p. 87; 1962, p. 310) and the surface temper-
ature was 20 0 C on the day of capture of the second specimen. The occurrence of 
the species in this area may be exp1ained in view of the abundance of Basking 
Sharks on the coasts of Morocco (Furnestin et aI., 1958, p. 387-388) and the 
existence of t he co1d Canary current f10wing south along the coast of Africa, 
which periodica11y reaches the region of Dakar producing a decrease of the 
temperature to a leveI tolerated by the species. At the same time this current 
permits a rapid development of the planktonic organisms as food for these 
sharks. In the Southeastern At1antic, in the area of the penetration of the 
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cold Benguella current in the subtropical zone, in spite of the existence of 
dense concentrations of plankton (Hart & Currie, 1960) the occurrence of the 
Basking Shark has not been indicated. This might as well be due to the absence 
of the species, or perhaps, which is even more probable, to the absence of the 
respective records. 
In the Western South Atlantic Basking Sharks have been reported only 
between the Latitudes about 52 and 34 0 , near the Falkland Islands (Norman, 
1937, p. 7), in Argentinean waters (Lahille, 1928, p. 325; Siccardi, 1960, p . 
65-73), and in Uruguay (De Buen, 1950, p. 5 8). The specimen caught in Brazil, 
at 24 0 , probably came from this region, and i ts northward migration might have 
been favoured by the cold Falkland's cur rent. 
In the tropical zone of the Pacific Ocean t h e occurrence of Basking Sharks 
was recorded from the Galapagos Islands and from Ecuador waters (Gudger, 1934; 
Fowler, 1929; Stevenson, 1902, cited from Orces, 1952, p. 89). In these cases 
an influx of the cold water of the Peru current into the low latitudes of the 
hemisphere favoured the penetration of this shark into the equatorial zone. 
Another indication of the occurrence of C. max i mu8 in the same zone 
(05 0 02' Lat. S; 154 0 06' Long. W) was inferred from the finding of a non-
fossilized tooth of this species on the floor of an abyssal basin (Belyaev & 
Glikman, 1970, p. 265). The origin of this specimen could be from either the 
northern hemisphere, via the southerly California current running down the 
west coast of North America, or from the southern hemisphere, even though the 
place at which the tooth was found (Malden Island region) is located very far 
from the cold current running northwards along the coast of Peru. 
The records from the Atlantic, as we11 as from the Pacific, 
make it rather doubtfu1 that the bipo1ar distribution of the 
in my opinion 
Basking Sharks 
corresponds to a complete iso1ation o f the popu1ations of both hemispheres. 
Moreover I do not think it probable that the tropical belt, which is narrowed 
by the entrance of water from 
obstacle for a shark of the size 
cold currents, represents an insurmountable 
of Ce t orhinu s maximus which could have trans-
gressed the tropics by deep water isothermal route (Hubbs, 1952). 
As the Basking Sharks are genera1ly caught in the upper water 1ayers where 
the p1ankton is most concentrated (Tempe1man, 1963, p. 11; Backus, 1960, p. 
244), the capture of our specimen in a shrimp-traw1 at a depth of 35-50 m is 
exceptional. Possibly this is due to th e cond i tions of the water at the place 
and time of fishing. For the water temp e r at ures of the area see Tab1e I. 
Due to the damaged state in which th e a nim a l was received for study it was 
impossible to take the morphometrical measurements for comparative consider-
ations. However, the caudal fin was sufficiently preserved to allow for the 
statement that its shape is not like t ha t figured by Siccardi (1960 , p. 85) 
referring to C. maximus normani (fig. 12, b ) but like C. maximus maximus (fig. 
12, a) from the Northern Atlantic with the difference that the breadth of the 
inferior lobe relative to that of th e tail is dissimi1ar. In this res pe ct the 
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Brazilian specimen is more similar to the figure of the South African Basking 
Shark given by Smith (1965. p. 47). The gill rakers of the present specimen 
were well developed. This fact should. according to the suggestion of Parker & 
Boeseman (1954. p. 192). indicate that the shark at the time of capture was in 
an active feeding stage. 
In the North Atlantic area Basking Sharks have been found which had no 
gill rakers developed (Deinse & Adriani. 1953; Schnakenbeck.1955; and others). 
These cases were difficult to interpreto since these organs had been con-
sidered as an essential component of the feeding mechanism of the species. The 
explanation found was either that the animals were juvenile; the largest given 
length of gill raker-less Bas~ing Sharks is 390 cm (Schnakenbeck. 1955. p. 
101). o~ that the gill rakers are periodically shed and ~eplaced (Parker & 
Boeseman. op. cit •• p. 192). The latter authors ponder that the phenomenon is 
due to seasonal changes in the medium. When in the beginning of the winter the 
planktonic food concentration in the sea diminishes. ,the Basking Sharks lose 
their rakers and undergo a resting. non-feeding. demersal stage during which a 
new set of rakers is developed. till the feeding conditions turn better at the 
end of the winter. 
Differing from Siccardits report (1960. p. 72) is the colour of the gill 
rakers. described as brown. while in our specimen they are a brilliant black. 
Whereas Siccardi counted an average of 15 gill rakers to one centimeter of 
gill arch. in ours there are 17-19. 
The number of three (sometimes two or four) series of functional teeth 
comes closer to the populations reported for the Southern Atlantic (2-5) or 
Western North Pacific (3-4) according to Chen (1963. p. 38). than that for 
the Northern Atlantic (4-7). according to Bigelow & Schroeder (1948. p. 
150). and 4-9. according to Tortonese (1956. p. 116). This detail may be ex-
plained by Siccardi t s observations (op. cit •• p. 86) according to which the 
number of series of teeth increases proportionally to the age of the indi-
vidual. Thus one can suppose that the supplementary series of small teeth 
found in the studied shark was still in a growing phase. so that later four 
functional series might be developed. which number is also recorded for 
Basking Sharks from the Northern Atlantic. 
The shape of the teeth sh~ws certain variations depending upon the place 
they occupy in the jaw (Mllller & Henle. 1841. p. 72). It is remarkable that 
the upper surface of the crowns is more like that of the teeth of the young 
specimen caught in Argentina (Siccardi. op. cit •• p. 69. figo 2). as they are 
generally less flattened than those of the adult shark from the Northern 
Atlantic (Bigelow & Schroeder. op. cit., p. 148, figo 26). In the present 
specimen I did not find teeth ,with bases widened as triangles, as in those 
illustrated by Barnard (1937, pl. 7) referring to an adult shark from South 
African waters. This fact allows us to suppose that not only the number but 
also the shape of the teeth might be subject to variations related to the age 
of the Basking Sharks. 
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According to Table 11 the comparison of the characters of the vertebral 
columns of the Basking Sharks coming from different geographic areas allows 
for the statement that in alI four cases where the number of precaudal verte-
brae was registered, it is uniform, that is, 50 for British Columbia, 51 for 
Argentina, and 53 for the Mediterranean and Brazil. For the caudal vertebrae 
the variations is greater: 60 for British Columbia, 56 for Brazil and 
Argentina, and only 32 for the Mediterranean. This last number appears too 
small to be characteristic for the population of an area. The total number, 
given in 6 cases, is 85 to 100 for the Mediterranean, 107 for Argentina, 109 
for Brazil, and 110-110 for British Columbia and California (USA). 
There are no comparative data for the number of monospondylous vertebrae 
and for the values of the relations of A and B, which Springer & Garrick 
(1964) have introduced for the modern taxometry of sharks. 
The above comparisons are weakened by the scarceness of the avai lab le 
data. However, their results do not indicate clear diversities of the skeletal 
characters of the Basking Sharks. 
Only the Mediterranean specimens are separable by the number of their 
caudal vertebrae. But, as these data are very old, there exists 
bility that they were obtained by different methods of counting. 
the possi-
The studied skeleton is kept in the collection of the Research Base of the 
Oceanographic Institute of the University of são Paulo, at Cananéia. 
RESUMO 
A captura, em 19 de novembro de 1970, entre aproximadamente 24 0 00' e 
24 0 10' Lat. S, e 45 0 35' e 45 0 45' Long. W,de uma fêmea jovem de "Basking Shark" 
Cetorhinus maximus (Gunnerus, 1765), com 438 cm de comprimento, é o primei ro 
registro dessa especie no Atlântico brasileiro. 
Os dentes apresentam-se, na maioria, dispostos em 3 e, as vezes, também em 
2 ou 4 series funcionais. Características e numeros das vértebras: Pré-
caudais - 53; Caudais - 56; Total - 109; Monospondilas - 37; Valores A - 167; 
Valores B - 82 (sensu Springer & Garrick, 1964). Os rastros branquiais acham-
se bem desenvolvidos e são de um colorido negro brilhante. 
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